Adiponectin downregulates its own production and the expression of its AdipoR2 receptor in transgenic mice.
Adiponectin (ApN) is an adipokine whose expression and plasma levels are inversely related to obesity and insulin-resistant states. The in vivo effects of a chronic expression of exogenous ApN restricted to adipose tissue are unclear. Moreover, the regulatory effects of ApN on its own expression and on that of its receptors are still unknown. In this study, we generated transgenic (Tg) mice with moderate expression of exogenous ApN targeted to adipose tissue (native full-length ApN being placed under control of the adipocyte promoter aP2). After a transient overexpression of ApN in young pups, we intriguingly observed a reduction of ApN mRNA levels and protein content in fat depots, together with a decrease of circulating ApN in adult mice. As a result, the phenotype of these adult mice included glucose intolerance, insulin resistance, and increased adiposity. Reduced expression of ApN in fat tissue was associated with diminished expression of uncoupling protein 2 involved in energy dissipation, and higher expression of fatty acid synthase, a key enzyme of lipogenesis, and of TNFalpha implicated in insulin resistance. Concomitantly, the expression of the ApN receptor AdipoR2 that mediates action of full-length ApN was downregulated, while that of AdipoR1 was unaffected. In agreement with the in vivo studies, recombinant ApN added to the culture medium of 3T3-F442A adipocytes caused a decrease in AdipoR2 and ApN mRNA levels. This treatment did not affect the expression of AdipoR1. Eventually, we demonstrated a contrario that AdipoR2 (but not R1) was specifically upregulated in fat of ApN(-/-) mice. Our in vivo and in vitro data provide evidence for a novel regulatory feedback loop by which ApN downregulates its own production and the expression of its AdipoR2 receptor.